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■AB Nitric oxide synthase catalyzes the oxidn. of a guanidino 
nitrogen of 

L-arginine to nitric oxide with concomitant formation of 
citrulline . 

Enzyme activity is inhibited by a variety of 
N . omega . -monosubstituted 

L-arginine analogs including N . omega . -alkyl- , N . omega . -amino- , 

and 

N. omega. -nitro-L-arginine derivs . The authors report here that 

both 

constitutive and inducible isoforms of nitric oxide synthase 

are strongly 

inhibited by S-alkyl-L-thiocitrullines 

(N. delta. - (S-alkyl) isothioureido-L-ornithines) with n-alkyl 
groups of one 

to three carbons. These compds . represent a novel class of 
inhibitors and 

are the most potent nitric oxide synthase-inhibiting ammo 
acids described 

to date. Inhibition is reversible, stereoselective, and 

competitive with , 

L-arginine. Spectral studies show no direct interaction of 

inhibitor 

sulfur with heme iron, a result in contrast to that seen 

previously with 

the parent compd., L-thiocitrulline . The S-alkyl- 
L-thiocitrullines have strong pressor activity in^ 
normotensive control rats; S -methyl -L-thiocitrulline 
reverses hypotension in a rat model of septic peritonitis and 

in dogs 

administered endotoxin. These latter findings suggest that the 
inhibitors 

may have therapeutic utility in treating hypotension due to the 
overprodn. 

of nitric oxide. 
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Section cross-reference (s ) : 13 
AB L-N6- (1-Iminoethyl) -lysine 

is a novel inhibitor of nitric oxide (NO) synthase, which 
similar to 

aminoguanidine but unlike NG-monomethyl -L-arginine is 30-fold 

more 

selective for the inducible than for the constitutive isoform 
of the 

enzyme. Here, the authors characterized this inhibitor for the 
first time 

in intact cells and during infection of mice with a 
NO-sensitive parasite 

(Leishmania major). L-N6- (1- 

Iminoethyl) -lysine potently inhibited the activity of 
inducible NO-synthase in primary macrophages. After 

stimulation by 

interferon- .gamma. , the IC50 of L-N6- (1- 

iminoethyl) -lysine was 0.4 .mu.M and 10- or 30-fold 

lower than that of NG-monomethyl -L-arginine or aminoguanidine, 

resp. In 

vivo, L-N6- (l-iminoethyl) - 

lysine (0.4-9 mM in the drinking water) suppressed inducible 
NO-synthase activity and caused a dramatic exacerbation of 
leishmaniasis , 

despite a counterregulatory increase of inducible NO-synthase 
protein in 

the tissue. In contrast, considerably higher concns . of 
NG-monomethyl -L-arginine (20-50 mM) were required to achieve 
comparable 

effects. NG-Monomethyl-L-arginine, but not L-N6- ( 
1-iminoethyl) -lysine led to wt . loss, reduced 
water and food consumption. The authors conclude that L- 
N6- (1-iminoethyl) -lysine should be 

used instead of NG-monomethyl -L-arginine for potent suppression 

of 

inducible NO-synthase in vitro and in vivo. 
ST iminoethyllysine inducible nitric oxide synthase inhibitor; 
methylarginine 
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□ l: Photochem Photobiol 2002 Sep;76(3):335-40 Related Articles, Links 

Wavelength-dependent properties of photodynamic 
therapy using hypericin in vitro and in an animal model. 

Blank M, Kostenich G, Lavie G, Kimel S, Keisari Y, Orenstein A. 

Department of Human Microbiology, Sackler School of 
Medicine, Tel Aviv University, Israel 

Wavelength effects in photodynamic therapy (PDT) with 
hypericin (HY) were examined in a C26 colon carcinoma model 
both in vitro and in vivo. Irradiation of HY-sensitized cells in 
vitro with either 550 or 590 nm caused the loss of cell viability 
in a drug- and light-dose-dependent manner. The calculated 
ratio of HY-based PDT (HY-PDT) efficiencies at these two 
wavelengths was found to correlate with the numerical ratio of 
absorbed photons at each wavelength. In vivo irradiation of 
C26-derived tumors, 6 h after intraperitoneal administration of 
HY (5 mg/kg), caused extensive vascular damage and tumor 
necrosis. The depth of tumor necrosis (d) was more 
pronounced at 590 than at 550 nm and increased when the light 
dose was raised from 60 to 120 J/cm2. The maximal depths of 
tumor necrosis (at 120 J/cm2) were 7.5+/- 1.5 mm at 550 nm 
and 9.9+/-0.8 mm at 590 nm. Both values are rather high in 
view of the limited penetration of green-yellow light into the 
tissue. Moreover, the depth ratio, d590/d550 = 1.3 (P < 0.001), 
is smaller than expected considering the 2.2-fold lower HY 
absorbance and the 1.7-fold lower tissue penetration of 
radiation at 550 than at 590 nm. This finding indicates that in 
vivo the depth at which HY-PDT elicits tumor necrosis is not 
only determined by photophysical considerations (light 
penetration, number of absorbed photons) but is also influenced 
significantly by other mechanisms such as vascular effects. 
Therefore, despite the relatively short-wavelength peaks of 
absorption, our observations suggest that HY is an effective 
photodynamic agent that can be useful in the treatment of 
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Uptake of the antivascular agent 5, 6 - dime thylxanthenone-4 -acetic acid 
*JS5J AA) and activation of NF-kappaB in human tumor cell lines. 
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DOCUMENT TYPE: Article 
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LANGUAGE: English 

ABSTRACT: 5 ,6 -Dimethylxanthenone-4 -acetic acid (DMXAA) , a new anticancer 
drug synthesized in this laboratory and currently in clinical trial 
induces tumor vascular damage in vivo that is mediated primarily by 
tilt ^ sy nth * slB by host cells. Although its pharmacology and antitumor 

lty n ^ a T? been ^tensively studied, little is known of its action on 
tumor cell lines. We measured (3H) DMXAA uptake in the Raji, Daudi 
Jurkat ECV304, N2M12, HL60, and K562 human tumor lines using velocity 
centnfugation through silicon oil layers, and also measured NF-kappaB 
activation by electrophoretic mobility shift assays. All lines 
accumulated (3H) DMXAA, and uptake by ECV304 cells was rapid, pH dependent 



(greater uptake at pH 6.5), similar at 4degreeC and 37degreeC, and 
unaffected by the addition of 5 mM sodium azide. The uptake ratio was 
4.5-fold at a low drug concentration (4 muM) and decreased significantly 

(P<0.01) to 4.0 as the external drug concentration was increased to 0 . 7 
mM, providing evidence of saturability . (3H) DMXAA interacted weakly with 
isolated cytoplasmic proteins, as measured by equilibrium dialysis, 
providing a basis for the observed cellular uptake. Uptake was slightly 
reduced by addition of a less potent analogue, flavone acetic acid, or of 
an inactive analogue, 8-methylxanthenone-4 -acetic acid, suggesting 
competition for binding sites. The Raji, Daudi, Jurkat, and ECV3 04 lines 
showed evidence of activation of the NF-kappaB transcription factor in 
response to DMXAA, but the identity of the NF-kappaB subunits 
translocated to the nucleus varied according to the line. The results are 
consistent with the hypothesis that DMXAA is taken up rapidly into cells 
by passive diffusion and binds to cellular proteins. The observed 
activation of NF-kappaB in some lines suggests that the effects of DMXAA 
on tumor cells, as well as host cells, must be considered in 
understanding its antitumor action. 

REGISTRY NUMBERS: 117570-53-3: 5 6 -DIMETHYLXANTHENONE-4 -ACETIC ACID; 

117570-76-0: 8 -METHYLXANTHENONE-4 -ACETIC ACID; 87626-55-9: FLAVONE 

ACETIC ACID; 26628-22-8: SODIUM AZIDE 
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ABSTRACT: Ant i -Neutrophil Cytoplasmic Antibodies (ANCA) are a heterogenous 
group of autoantibodies with a broad spectrum of clinically associated 
diseases. The diagnostic value is established of Proteinase 3 (PR3)-ANCA 
for Wegener's granulomatosis (WG) as well as Myeloperoxidase (MPO) -ANCA 
for microscopic polyangiitis (MPA) . Within the last 20 years these 
antibodies were subject of intensive studies and a growing body of 
evidence arose for a distinct role of ANCA in the pathogenesis of the 
ANCA associated vasculitides WG and MPA. Our current concept of whether 
ANCA directly or indirectly contribute to vascular damage 
(ANCA-Cytokine-Sequence-Theory) was mainly developed from in vitro 
studies. It is plausible and it is supported by data from clinical 
investigations as well as animal models. Nevertheless our knowledge of 
the etiological and pathogenetic pathways remains incomplete. 
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Gangrene of the toes in a patient with chronic myelogenous leukemia after 
long-term hydroxyurea therapy. 
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RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Gangrene of the toes and digits appears to be a rare but very- 
severe complication of long-term hydroxyurea therapy. Nothing is known 
regarding the pathophysiology and the type of vascular damage leading 
to this syndrome. Here we report a case of a 4 9 -year-old male presenting 
with gangrene of the toes of both feet 4.5 years after initiation of 
hydroxyurea therapy for chronic myelogenous leukemia. Blisters on the 
toes occurred for the first time 9 months prior to hospitalization. 
Successively, all ten toes showed signs of beginning gangrene with one 
toe removed surgically 8 months before admission. Presence of diabetes 
mellitus or peripheral angiopathy was ruled out and platelet counts were 
within the physiologic range during the last years, excluding 
thrombocythemia as another rare cause for gangrene in patients with 
myeloproliferative diseases. Whereas perimalleolar ulcerations of the 
legs are a more common complication of hydroxyurea, gangrene of the toes 
as a consequence of hydroxyurea treatment has been described previously 
only once in the literature. At this point in time cessation of 
hydroxyurea treatment appears to be the only therapeutic option, thereby 
avoiding further progress of gangrene in patients with chronic 
myelogenous leukemia treated with hydroxyurea. 
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ABSTRACT: Wavelength effects in photodynamic therapy (PDT) with hypericin 
(HY) were examined in a C2 6 colon carcinoma model both in vitro and in 
vivo. Irradiation of HY-sensitized cells in vitro with either 550 or 590 
nm caused the loss of cell viability in a drug- and light-dose-dependent 
manner. The calculated ratio of HY-based PDT (HY-PDT) efficiencies at 
these two wavelengths was found to correlate with the numerical ratio of 
absorbed photons at each wavelength. In vivo irradiation of C2 6 -derived 
tumors, 6 h after intraperitoneal administration of HY (5 mg/kg) , caused 
extensive vascular damage and tumor necrosis. The depth of tumor 
necrosis (d) was more pronounced at 590 than at 550 nm and increased when 
the light dose was raised from 60 to 120 J/cm2 . The maximal depths of 
tumor necrosis (at 120 J/cm2) were 7.5+-1.5 min at 550 nm and 9.9+-0.8 mm 
at 590 mm. Both values are rather high in view of the limited penetration 
of green-yellow light into the tissue. Moreover, the depth ratio, 
d590/d550=1.3 (P<0.001), is smaller than expected considering the 
2.2-fold lower HY absorbance and the 1.7-fold lower tissue penetration of 
radiation at 550 than at 590 nm. This finding indicates that in vivo the 
depth at which HY-PDT elicits tumor necrosis is not only determined by 
photophysical considerations (light penetration, number of absorbed 
photons) but is also influenced significantly by other mechanisms such as 
vascular effects. Therefore, despite the relatively short -wavelength 
peaks of absorption, our observations suggest that HY is an effective 
photodynamic agent that can be useful in the treatment of tumors with 
depths in the range of 1 cm. 
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Calcium-dependent nitric oxide production is involved in arsenite- induced 
micronuclei . 
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LANGUAGE: English 

ABSTRACT: Arsenic, a human carcinogen is known to induce sister-chromatid 
exchanges, chromosome aberrations and micronuclei (MN) , but its 
mechanisms remain unknown. Recently, independent studies have suggested 
that intracellular calcium and reactive oxygen species are involved in 
arsenite-induced MN, and nitric oxide (NO) is involved in 
arsenite-induced poly (ADP-ribosylation) . The aim of this research is to 
investigate the involvement of these molecules in arsenite-induced MN. 
The intracellular oxidant level and' calcium level were monitored with a 
flow cytometer by using dichlorof luorescein diacetate and fluo3-AM, 
respectively. The NO production was estimated from the nitrite in cell 
culture medium with a spectrophotometer by using diaminonaphthalene . The 
results show that a 4-h treatment with arsenite above 5 muM, caused a 
dose -dependent increase of oxidant, NO, as well as intracellular calcium 
level. The arsenite-increased intracellular oxidant level was inhibited 
by NO synthase inhibitors, S - methyl - L - thiocitrulline and 
Nomega-nitro-L-arginine methyl ester and calcium chelators, ethylene 
glycol-bis (beta-aminoethyl ether) -N, N, N *, N ' -tetraacetic acid, and 



2- ( (2-bis- (carboxymethyl) -amino-5-methylphenoxy) -methyl) -6-methoxy-8-bis ( 
carboxy-methyl) aminoquinoline, but not by catalase inhibitor, 

3- aminotriazole. The arsenite- increased NO could also be suppressed by NO 
synthase inhibitors and calcium chelator. However, the arsenite-increased 
intracellular calcium level was inhibited by calcium chelators, but not 
by NO^ synthase inhibitors. A 4-h treatment with arsenite above 10 muM, 
also induced MN dose -dependent ly. The arsenite-increased MN could be 
reduced by NO synthase inhibitors, calcium chelators, as well as 
superoxide dismutase and uric acid. These results suggest the involvement 
of peroxynitrite in arsenite- induced MN. We surmise that the disturbance 
of NO production may cause cardio/peripheral vascular disorders, and 
the peroxynitrite -mediated DNA damages may cause genetic instability and, 
hence, cancers in arsenic -exposed humans. 
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Comparison between endothelial and neuronal nitric oxide pathways in rat 
aorta and gastric fundus. 
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ABSTRACT: This study examines the ability of different nitric oxide 
synthase (NOS) inhibitors and NO donors to inhibit the 

endothelium-dependent relaxation of the rat aorta and the NANC relaxation 
of the rat gastric fundus. NG-Nitro-L-arginine , N-monomethyl-L-arginine, 
and S - methyl - L - thioqitrulline elicit comparable potency in the 
aorta and in the fundus. However, 1- (2 -trif luoromethyl) imidazole (TRIM), 
unlike 7-nitroindazole , is more potent on the fundus than on the aorta, 
showing that TRIM elicits a selective functional inhibition of the neural 
NOS isoform. (1H) - (1, 2 , 4) Oxadiazole (4, 3-alpha) quinoxalin-l-one, a 
selective inhibitor of soluble guanylyl cyclase, inhibits the dilator 
response in both tissues and the cyclic GMP mimetic, 8-Br-cGMP, is 16 
times more potent for inducing relaxation in the gastric fundus than in 
the aorta. However, methylene blue and LY-83583, two other inhibitors of 
soluble guanylyl cyclase and superoxide anion-generating agents, are at 
least 106 times less potent on fundus strips than on aortic rings. The 
data suggest that once released into the extracellular space, NO is more 
susceptible to inactivation by superoxide anions in the vascular tissue 
than in the gastric fundus. Thus, the study shows that selective 
inhibition of NO in a target tissue may be reached not only at the NOS 
isoform level but also by the manipulation of the NO pathway. 
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Neuronal nitric oxide synthase modulates rat renal microvascular function. 

AUTHOR: Ichihara Atsuhiro; Inscho Edward W; Imig John D; Navar L Gabriel 
AUTHOR ADDRESS: Dep. Physiol., Tulane Univ. Sch. Med., New Orleans, LA 
70112-2699**USA 

JOURNAL: American Journal of Physiology 274 (3 PART 2) :pF516-F524 March 
1998 ' 
ISSN: 0002-9513 
DOCUMENT TYPE: Article 



RECORD TYPE: Abstract 
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ABSTRACT: This study was performed to determine the influence of neuronal 
nitric oxide synthase (nNOS) on renal arteriolar tone under conditions of 
normal, interrupted, and increased volume delivery to the macula densa 
segment and on the microvascular responses to angiotensin II (ANG II) . 
Experiments were performed in vitro on afferent (21.2 +- 0.2 mum) and 
efferent (18.5 + - 0.2 mum) arterioles of kidneys harvested from male 
Sprague-Dawley rats, using the blood-perfused juxtamedullary nephron 
technique. Superfusion with the specific nNOS inhibitor, S - methyl - L 
- thiocitrulline (L-SMTC) , decreased afferent and efferent arteriolar 
diameters, and these decreases in arteriolar diameters were prevented by 
interruption of distal volume delivery by papillectomy. When 10 mM 
acetazolamide was added to the blood perfusate to increase volume 
delivery to the macula densa segment, afferent arteriolar vasoconstrictor 
responses to L-SMTC were enhanced, but this effect was again completely 
prevented after papillectomy. In contrast, the arteriolar diameter 
responses to the nonselective NOS inhibitor, Nomega-nitro-L-arginine 
(L-NNA) were only attenuated by papillectomy. L-SMTC (10 muM) enhanced 
the efferent arteriolar vasoconstrictor response to ANG II but did not 
alter the afferent arteriolar vasoconstrictor responsiveness to ANG II. 
In contrast, L-NNA (100 muM) enhanced both afferent and efferent 
arteriolar vasoconstrictor responses to ANG II. These results indicate 
that the modulating influence of nNOS on afferent arteriolar tone of 
juxtamedullary nephrons is dependent on distal tubular fluid flow. 
Furthermore, nNOS exerts a differential modulatory action on the 
juxtamedullary microvasculature by enhancing efferent, but not afferent, 
arteriolar responsiveness to ANG II. 
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Arsenite stimulates poly (ADP-ribosylation) by generation of nitric oxide. 
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ABSTRACT: Recent studies indicate that arsenic may generate reactive oxygen 
species to exert its toxicity. Because reactive oxygen species are known 
to induce poly (ADP-ribosylation) , which is implicated in DNA repair, 
signal transduction, and apoptosis, we have investigated the effect of 
arsenite on poly (ADP-ribosylation) . The results showed that arsenite 
treatment induced poly (ADP-ribosylation) , NAD depletion, DNA strand 
breaks, and micronuclei in CHO-K1 cells. Increase of nitrite level, a 
stable product of nitric oxide, was also detected in medium of 
arsenite-treated cultures. S - methyl - L - thiocitrulline and 
Nomega-nitro-L-arginine methyl ester, inhibitors of nitric oxide 
synthase, could suppress the arsenite-induced NAD depletion, DNA strand 
breaks, and micronuclei, whereas 3 -aminobenzamide , an inhibitor of poly 
(ADP-ribose) polymerase, could enhance micronucleus production and NAD 
depletion in arsenite-treated cells. These results suggest that arsenite 
treatment may generate nitric oxide to damage DNA and which then 
stimulate poly (ADP-ribosylation) . Because arsenite also induced DNA 
strand breaks and NAD depletion in bovine aortic endothelial cells, and 
these could also be suppressed by S - methyl - L - thiocitrulline , the 
induction of nitric oxide may be important to the etiology of 
arsenic -induced vascular disorders in humans. 
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Characterization of the effects of two new arginine/citrulline analogues on 
constitutive and inducible nitric oxide synthases in rat aorta. 
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ABSTRACT: 1 New potent inhibitors of nitric oxide synthase (NOS) may be 
useful in the treatment of septic shock, a disorder characterized by a 
vascular hyporeactivity to catecholamines caused by an overproduction of 
nitric oxide (NO-) . We examined the effects of L- thiocitrulline (L-TC) 
and S - methyl - L - thiocitrulline (LSMTC) , novel NOS inhibitors, on 
the constitutive and inducible NOS in rat aorta and compared those 
effects with inhibition due to N-G-methyl-L-arginine (L-NMA) . 2 
Phenylephrine evoked similar concentration-contraction curves in the 
control rings and in the rings treated with these different NOS 
inhibitors (10 mu-M) , whereas 100 mu-M of L-NMA, L-TC or L-SMTC increased 
significantly, and to a similar extent, contractions evoked by 
phenylephrine in aortic rings with endothelium without significantly 
affecting the maximal responses. 3 Relaxations evoked by acetylcholine, 
adenosine triphosphate, or calcium ionophore were significantly inhibited 
in a dose -dependent manner by L-NMA, L-SMTC, or L-TC (10-100 mu-M) . The 
potencies of these inhibitors in reducing the relaxations of these 
vasodilators were not significantly different. 4 In endotoxin-treated 
preparations with endothelium, the three L-arginine analogues (10 mu-M) 
significantly potentiated contractile responses to phenylephrine (pEC-50: 
6.73 +- 0.12 and 7.3 +- 0.12, 7.34 + - 0.13, or 7.22 + - 0.14; in the 
absence and the presence Of L-NMA, L-TC, or L-SMTC respectively) and 
increased maximal contractions from 1.53 +- 0.15 g to 1.95 + - 0.13 g, 
2.08 + - 0.12 g, and 2.03 + - 0.13 g with L-NMA, L-TC, and L-SMTC 
respectively. A higher concentration of these NOS inhibitors 100 mu-M) 
further increased contractions evoked by this alpha-l-agonist without 
further enhancing the maximal contractions; however, contractions evoked 
by 10 nM phenylephrine were significantly greater in the presence of 
L-SMTC or L-TC than in the presence Of L-NMA (100 mu-M) (L-NMA: 0.4 +- 
0.11 g; L-TC : 0.78 +- 0.14 g and L-SMTC: 0.82 +- 0.17 g) . The effects of 
these inhibitors on NO- synthesis induced by endotoxin were significantly 
reversed by addition of L-arginine (1 mM) but not by L-Citrulline (1 mM) . 
In LPS-treated rings with endothelium, all three NOS inhibitors (100 Mm) 
shifted the concentration-contraction curves evoked by phenylephrine 
significantly to the left (pEC-50: 7.19 +- 0.03 and 7.79 +- 0.08, 8.01 +- 
0.07, or 8.02 +- 0.07, in the absence and the presence of L-NMA, L-TC, or 
L-SMTC, respectively) and increased significantly maximal contractions 
from 2.05 +- 0.05 g to 2.38 + - 0.14 g, 2.5 + - 0.12 g, and 2.4 +- 0.21 g 
with L-NMA, L-TC, and L-SMTC, respectively. L-TC and L-SMTC were 
significantly more potent than L-NMA in potentiating contractions evoked 
by 10 nM and 3 0 nM phenylephrine. 5 L-TC and L-SMTC produced 
dose -dependent increases in tone in LPS-treated aortic rings with and 
without endothelium. In LPS-treated rings with endothelium, L-NMA induced 
contractions but in preparations without endothelium low concentrations 
of L-NMA induced small contractions while high concentrations of this 
inhibitor evoked relaxations. In both preparations L-TC and L-SMTC were 
significantly more potent than L-NMA in increasing vascular tone. 6 
These results suggest that L-SMTC, L-TC and L-NMA were equipotent on 
basal and agonist-stimulated NO- synthesis produced by the constitutive 
isoform of NOS, whereas the two new L-arginine analogues were more potent 
than L-NMA in inhibiting the production of NO- induced by endotoxin in 
rat aorta. 
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ABSTRACT: Potent and selective inhibition of neuronal nitric oxide synthase 
(nNOS) compared to endothelial NOS (eNOS) and inducible NOS (iNOS) may be 
useful to treat cerebral ischemia (stroke) and other neurodegenerative 
diseases. S - Methyl - L - thiocitrulline (Me-TC) and 
S-ethyl-L-thiocitrulline (Et-TC) inhibited the oxidation of L-arginine 
and the L-arginine- independent oxidation of NADPH by nNOS from human 
brain. Me-TC and Et-TC were slow, tight binding inhibitors of nNOS with 
second-order association rate constants (k-on) of 2.6 times 10-5 m-1 s-1 
and 1.3 times 10-5 m-1 s-1, respectively. The respective dissociation 
rate constants (k-off) were 3 times 10-4 s-1 and 0.7 times 10-4 s-1. 
Thus, the K-d values calculated from k-off /k-on were 1.2 and 0.5 nM, 
respectively. L-Arginine was a competitive inhibitor of Me-TC and Et-TC 
binding with competition constant (K-m) values of 2 . 2 and 2.7 mu-M, 
respectively. The K-m of nNOS for L-arginine was 1.6 mu-M. The active 
site concentration of nNOS was estimated by titration with Et-TC. Based 
on this active site concentration, a k-cat of 0.4 s-1 for the oxidation 
of L-arginine, was calculated. Me-TC and Et-TC were less potent 
inhibitors of human iNOS (K-i values of 34 and 17 nM, respectively) and 
human eNOS (K-i values of 11 and 24 nM) . Thus, Me-TC and Et-TC were 10- 
and 50-fold, respectively, more potent inhibitors of nNOS than eNOS. 
Furthermore, Me-TC was also 17-fold selective for rat nNOS in neuronal 
tissue compared to rat eNOS in vascular endothelium, suggesting that 
Me-TC may be selective for nNOS in vivo and therefore, may be 
therapeutically useful to treat neurodegenerative diseases. 
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Abstract: The inhibitory potency of different classes of nitric oxide 
synthase (NOS) inhibitors (amino acid-based substances, guanidines, 
isothioureas , imidazoles and indazoles) versus peripheral neuronal NOS 
in the pig gastric fundus was investigated by studying their influence 
on electrically induced relaxations in non-adrenergic noncholinergic 
conditions. Circular muscle strips were mounted for isotonic 



registration in the presence of atropine and guanethidine , and tone was 
raised with 5-hydroxytryptamine . Electrical field stimulation (40 V, 
0.1 ms, 4 Hz, 10 s) induced short-lasting relaxations. The inhibitory 
effect of 1-phenylimidazole could not be evaluated because it nearly 
abolished the 5-hydroxytryptamine -induced tone of the tissues. 
7-Nitroindazole, imidazole, 2 -iminobiotin and aminoguanidine did not 
inhibit the electrically induced relaxations, while the other 9 
substances tested were able to do so. The influence of the incubation 
period was tested by studying the inhibitory effect after incubation 
for 10 up to 60 min. For N-G-nitro-L-arginine methyl ester (L-NAME) , 
N-G-nitro-L-arginine (L-NNA) , L-N-5- (1-iminoethyl) -ornithine (L-NIO) , 
L-N-6- (1-iminoethyl) -lysine (L-NIL) , S - methyl - L - thiocitrulline 
and S-isopropyl isothiourea there was a moderate increase in the 
inhibitory effect up to 3 0 min of incubation so that they were 
incubated for 3 0 min to study their inhibitory potency. For 
L-thiocitrulline , S-methyl isothiourea and S-ethyl isothiourea, an 
incubation period of 60 min was used. The 9 substances 
concentration-dependently inhibited the electrically induced 
relaxations with a maximal inhibitory effect of approximately 80% 
except for S-methyl isothiourea (E-max of 53%) . The over all order of 
potency was: S-isopropyl isothiourea > S-ethyl isothiourea greater than 
or equal to S - methyl - L - thiocitrulline greater than or equal to 
L-NNA > L-NIO > L-NAME > S-methyl isothiourea > L-thiocitrulline > 
L-NIL. While the potency for S-isopropyl isothiourea (EC50: 3. 1x10 (-5) 
M, n = 6) to S-methyl isothiourea (EC50: 11.5x10 (-5) M, n = 5) was in 
the same range, the potency of L-thiocitrulline and L-NIL was clearly 
lower. This study showed several compounds to be potent inhibitors of 
peripheral neuronal NOS in the pig gastric fundus while some compounds, 
that were reported to inhibit brain neuronal NOS were not effective. 
The EC, , values found for the effective substrates in this functional 
study may be a guideline for the concentrations required to evaluate 
the role of NO in NANC neurotransmission in gastrointestinal smooth 
muscle preparations. 
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Abstract: Nitric oxide synthase catalyzes the oxidation of a guanidino 
nitrogen of L-arginine to nitric oxide with concomitant formation of 
citrulline, Enzyme activity is inhibited by a variety of 
N-omega-monosubstituted L-arginine analogs including N - omega - alkyl - , 
N -omega- amino - , and N-omega-nitro-L-arginine derivatives, We report 
here that both constitutive and inducible isoforms of nitric oxide 
synthase are strongly inhibited by S-alkyl-L-thiocitrullines 
(N-delta- (S-alkyl) isothioureido-L ornithines) with n-alkyl groups of 
one to three carbons, These compounds represent a novel class of 
inhibitors and are the most potent nitric oxide synthase inhibiting 
amino acids described to date. Inhibition is reversible, 
stereoselective, and competitive with L-arginine, Spectral studies show 
no direct interaction of inhibitor sulfur with heme iron, a result in 
contrast to that seen previously with the parent compound, 



L-thiocitrulline. The S-alkyl-L-thiocitrullines have strong presser 
activity in normotensive control rats; S - methyl - L - thiocitrulline 

reverses hypotension in a rat model of septic peritonitis and in dogs 
administered endotoxin, These latter findings suggest that the 
inhibitors may have therapeutic utility in treating hypotension due to 
the overproduction of nitric oxide. 
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Abstract: Nitric oxide synthase catalyzes the NADPH- and 0-2 -dependent 
conversion of L-arginine to L-citrulline and nitric oxide. 
L-Thiocitrulline, L-homothiocitrulline, and S - methyl - L - 
thiocitrulline , novel citrulline analogs, have been synthesized and 
are shown to be potent inhibitors of both the constitutive brain and 
the inducible smooth muscle isoforms of nitric oxide synthase. Although 
many N-omega-monosubstituted arginine derivatives inhibit nitric oxide 
synthase, inhibitory citrulline derivatives have not previously been 
reported. S - Methyl - L - thiocitrulline is significantly more 
potent than N- omega -methyl -L-arginine , the prototypic nitric oxide 
synthase inhibitor. 
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To delineate the microvascular role of cyclooxygenase-2 (Cox-2) in 
modulating tubuloglomerular feedback (TGF) signals and to determine its 
relationship to neuronal nitric oxide synthase (nNOS) , afferent (AA) and 
efferent (EA) arteriolar diameters of rat kidneys were assessed using the 
blood-perfused juxtamedullary nephron technique. The Cox-2 inhibitor NS-398 
(10 microM) did not alter AA diameters in untreated kidneys but 
significantly constricted AAs by 17.0 +/- 2.2% in kidneys treated with 10 
mM acetazolamide, which enhances TGF-mediated AA constriction by increasing 
distal volume delivery. The NS- 3 98 -induced AA constriction was prevented 
after interruption of distal delivery by transection of the loops of Henle. 
The effect was selective for AAs since NS-398 did not influence EAs of 
untreated or acetazolamide- treated kidneys. Pretreatment with the nNOS 
inhibitor S - methyl - L - thiocitrulline (10 microM) prevented the 
NS-3 98 -induced AA constriction observed during acetazolamide treatment. 
Although we previously demonstrated that acetazolamide treatment enhanced 
AA constrictor response to S - methyl - L - thiocitrulline , the 
enhancement by acetazolamide was inhibited by pretreatment with 10 microM 



NS-3 98 (16.4 +/- 1.9 and 15. 0 +/- 0.5% with and without acetazolamide, 
respectively, P > 0.05). These results indicate that, during increased 
activation of TGF-dependent vasoconstrictor signals, Cox-2 generates 
vasodilatory metabolites in response to increased nNOS activity and thus 
participates in the counteracting modulation of TGF-mediated AA 
constriction. 
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